Purification and characterization of dog mast cell protease-3, an oligomeric relative of tryptases.
The existence of a protein approximately 48% identical with mast cell tryptases was predicted previously from a dog mastocytoma cDNA. Antibodies raised against a peptide based on the deduced sequence suggested that the protein (dog mast cell protease-3, dMCP-3) is expressed in mast cells. In this report, characterization of the protein purified from mastocytomas reveals an N-glycosylated, high molecular weight, tryptic serine protease, which appears to be a tetramer of catalytic subunits, approximately half of which are linked by disulfide bonds. The oligomeric complex yields a single NH2-terminal sequence, which is identical with that predicted by dMCP-3 cDNA. This finding, and the lack of closely related genes on blots of genomic DNA, predict that each subunit is the product of one gene. Although dMCP-3 binds to heparin, it is active and stable at low ionic strength in heparin's absence. It resists inactivation by inhibitors in plasma but is sensitive to small inhibitors, e.g. leupeptin and bis(5-amidino-2-benzimidazolyl)methane (BABIM). dMCP-3 hydrolyzes extended peptidyl p-nitroanilides ending in basic residues, with P1 arginine preferred to lysine; it hydrolyzes the Arg18-Ser19 bond of calcitonin gene-related peptide but cleaves neither vasoactive intestinal peptide nor casein. These data suggest that dMCP-3 is a unique serine protease whose stability, formation of intersubunit disulfide bonds, inhibitor susceptibilities and substrate preferences differ from those of its closest relatives, the mast cell tryptases.